This study aimed to detect any relationship that may exist between classroom teacher candidates' class participation and their attention levels. The research method was a convergent parallel design, mixing quantitative and qualitative research techniques, and the study group was composed of 21 freshmen studying in the Classroom Teaching Department at Uşak University, Faculty of Education, in the autumn term of the 2014-2015 academic year. As a data collection instrument, NeuroSky's Mindset EEG equipment was used to detect the students' attention levels, with video-recording being used to detect their class participation. The data obtained were analysed using the PYTHON and MATLAB package programs. The findings showed that, according to the eSense metric, students' level attention was averagely natural (43) as it was stated. The study concluded that there existed a moderate, positive correlation between students' attention levels and class participation.
INTRODUCTION
The changes that occur in individuals' and societies' needs and expectations add variety to the information that the individual must gather on a daily basis and make learning a necessity as well as an obligation, thereby increasing its importance. This in turn highlights the need in a general sense to study learning, which is defined as a permanent change in behaviour (Bilen, 2006) , and the many interacting factors that affect it (McNamara, 1994 ) from all possible aspects. Even though these factors are basically classified in different ways according to their features, almost all theoretical classification refers to class participation and students' attention levels, which were the variables in this study (Bacanlı, 2002; Tuncer, Bal, Özüt, & Köse, 2012) .
Relevant studies underline that class participation is crucial in that it raises the quality of learning, and also point out that participating students are more open and eager to learn (Ames, 1992; Eryılmaz, 2014; Eryılmaz and Aypay, 2011; Pintrich & De Groot, 1990) . Besides, a similar amount of importance is also attached to students' attention levels, with attention in the classroom even being described as a prerequisite of learning (Driscoll, 2012; Massora & Cowan, 1993; Morgan, 2011; Schunk, 2008; Senemoğlu, 2005) . In addition to their significance for learning, class participation and attention levels are understood to affect student motivation, as a highly motivated student displays high levels of attention and class participation (Fidan, 1996; Schunk, 2008) . Furthermore, all this implies a relationship between class participation and attention levels.
Based on this assumption, the relevant literature was reviewed, and it was observed that studies of class participation were in general about students' motivation levels, selforganizational skills, and learning strategies (Pintrich and De Groot, 1990; Bomia, Beluzo, Demeester, Elander, Johnson, and Sheldon, 1997; Kayan-Fadlelmula, 2010; Eryılmaz and Aypay, 2011; Aypay and Eryılmaz, 2011; Eryılmaz, 2014) , and that research about attention tended to focus mainly on hyperactive children as well as on the use of materials, measuring attention, and improving attention skills (Price, Crawford, Tottle, and Maunula, 2006; Stewart, Rule, and Giardona, 2007; Barkley, 2008; Demirova, 2008; Schmidt and Vandewater, 2008; Corkum, McGonnell and Schachar, 2010; Rabiner, Murray, Skinner, and Malone, 2010; Tahiroğlu, Çelik, Seydaoğlu, Uzel, and Altunbaş, 2010; İnel, 2014; Sezer, İnel, Seçkin, and Uluçınar, 2015) .
To the best of the researcher's, research that has tested the link between class participation and attention levels was still limited in the literature review, which reinforces the purpose and originality of this research. Furthermore, the detection and analysis of students' attention levels when participating in real classroom settings increase the ecological validity of the study.
Research Purpose
This study aimed to detect the link between class participation and attention levels in the first-year classroom teaching students at Uşak University, Faculty of Education. In the light of this goal, answers were sought to the following research questions:
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Is there a significant relationship between the students' attention levels during class participation and their class participation rates?
METHOD
The study design was a convergent parallel one, in line with triangulation in research methods. In convergent parallel design, qualitative and quantitative data are simultaneously collected but separately analysed (Creswell & Plano Clark, 2014) . In this study, the time series experimental design was used to collect the quantitative data, and instrumental observation was made to collect the qualitative data.
The time series experimental design, in which the measurement values repeated over 50 or more periods of time are used (Tabachnick and Fidell, 2015) , detects the change over the given period in the effects of the independent variable on the dependent variable (Wiersma, 1985; Scott and Usher, 1999; Sümbüloğlu and Sümbüloğlu, 2007; Erkuş, 2011; Sönmez and Alacapınar, 2011; Büyüköztürk, Çakmak, Akgün, Karadeniz, and Demirel, 2012) .
Study Group
Criterion sampling was used in the formation of the study group and the criteria were that the students were in their first year, taking the "General Geography" course, and voluntary participants. Along the lines of these criteria, 21 voluntary participants -10 male and 11 female -were selected from among the first-year students of classroom teaching in the Faculty of Education in the autumn term of the 2014-2015 academic year.
This article was derived from the project that was supported by the Scientific Research Unit of Uşak University, no. 2013/SOSB004. Before the project, approval was given by the ethics committe at the university. Moreover, students participating in the study were chosen voluntarily in the context of research ethics. Before the project began, we presented each participant with a written agreement explaining several dimensions of the study and requesting participant's acceptance to participate in the study based on their informed consent to do so (Neuman, 2009: 202) .
Data Collection Instruments
NeuroSky's MindBuilder -EM (MB) -EEG equipment was used to collect the quantitative data of the study, with video-recording being used to ensure stimulus synchronization and to detect class participation rates.
Developed as a bio-sensor, NeuroSky's Mindset is an instrument serving to interpret the electrical activity that occurs in the detection of states of attention and relaxation in the brain. Designed as a simple headset, the instrument has a part attached to the participant's forehead, which serves as an electrode and allows the user to obtain brain signals from neural activity. The signals obtained are turned into numeric values between 0 and 100, and a data set is formed by reading the attention and meditation Instruction, April 2017 • Vol.10, No.2 value. In this data, the Delta, Theta, Alpha, Beta, and Gamma brainwave values, together with the attention and meditation levels, are attributed significance (Crowley, Sliney, and Murphy, 2010; Sezer, İnel, Seçkin, and Uluçınar, 2015; MindWave User Guide, 2009; Salabun, 2014) .
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Reliability of the Data Collection Instrument
The study entitled "Assessing NeuroSky's Usability to Detect Attention Levels in an Assessment Exercise", which assesses the usability of NeuroSky's MindBuilder -EM (MB) equipment, concludes that the EEG data from the equipment present results parallel to students' attention levels (Rebolledo-Mendes, Dunwell, Martvnes-Miron, Vargas-Cerdan, de Freitas, Liarokapis, and Garcva-Gaona, 2009).
In their study of the reliability of NeuroSky's Mindset equipment in measuring participants' attention and meditation levels, Crowley, Sliney, Pitt and Murphy (2010) compare the data obtained by means of Stroop and Towers of Hanoi tests with the data yielded by NeuroSky's Mindset equipment, and conclude that NeuroSky's Mindset equipment is a reliable instrument for measuring attention and meditation levels.
In a similar vein, Sezer, İnel, Seçkin, and Uluçınar (2015) test the suitability of NeuroSky's Mindwave equipment for measuring attention levels, comparing the data yielded by the devices connected during the "d2" attention test with the results of the "d2" attention test. Their findings suggest a moderately [Kendall τ (tau) 0.41] significant relationship between the data obtained from the "d2" attention test and those yielded by the equipment. This finding demonstrates that the equipment is a valid and reliable instrument for measuring attention levels.
Experimental Process
In the beginning of the experimental process, the classroom seating positions were arranged A-shaped, to the extent that the physical conditions allowed, so that every student could easily see the instructor. Then seven NeuroSky's MindBuilder -EM (MB) devices were connected to each computer, with a total of 21 devices connected to three computers. The three video cameras previously installed in the classroom (one at the back -centre, one at the front -right, and one at the front -left) were simultaneously operated in the next phase.
The practice stage took 40 minutes and 9 questions were asked to students in the classroom by the lecturer at the end of the course. Students voluntarily responded to them. At the same time, students' attention levels were recorded via the NeuroSky's MindBuilder-EM (MB) devices. 9 open-ended questions involving the subject matters of the Physical Geography of Turkey were verbally asked to participants. These questions were designed around the level of synthesis in Bloom's taxonomy. In the study, we focused not only on whether students participated in the course, but also on the correctness of the responses received. The questions were directed orally to students. Therefore, the indices of item-difficulty in questions have been not calculated. The level of difficulty in the questions was
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Data Analysis
For the analysis of the signals obtained from the NeuroSky's MindBuilder -EM (MB) equipment, first the raw (not yet interpreted) digital signals were taken from the EEG device and recorded on a previously prepared database, with the signal, time, signal length, person, and electrode parameters being separately entered. Data loss occurred owing to students manually interfering with the device during the class -the data from seven such students were excluded from the analysis, which instead focused on the data from the remaining 14 students. The video recordings were viewed to detect the stimulus-time lengths of the data obtained, and the lengths (of class participation) were determined for each period detected. The Fourier transform signal processing method was used for the frequency study of the signals received from the EEG device in those moments. The data were then analysed by means of the PYTHON and MATLAB programs.
The eSense metric was used to interpret the data analysis results. In this metric, the attention and meditation levels are scaled between 1 and 100. The natural state, or the basis, falls between 40 and 60. 60 to 80 is slightly high and 80 to 100 is very high. Likewise, 20 to 40 is slightly low and 0 to 20 is very low. The lower ends of the scale are found to appear in unexpected circumstances and in states of distraction and excitement (MindWave User Guide, 2009).
FINDINGS
Findings about Research Question One
The first research question in the study was "What are the students' attention levels when participating in the class?". In order to find answers to this question, the questions previously prepared by the instructor were put to the whole class, and answers were elicited on a voluntary basis. The students' attention level averages when answering the questions and the repeat participation figures were obtained, and the results are presented in Table 1 . The results presented in Table 1 suggest that attention level averages were low for seven students (those with device codes a1, a4, a6, b2, b3, b5, and b7). According to the eSense metric, these values were below normal attention levels. This could be explained by the finding that "Attention levels drop in states of excitement", as quoted in the eSense metric: when the video recordings were viewed, those students seemed to hesitate when participating. The video recordings of the students with normal attention levels, however, showed that they were more confident.
Findings about Research Question Two
The second research problem in the study was "Is there a significant relationship between the students" attention levels during class participation and their class participation rates?' For this problem, the previously found attention level averages were compared with the students' participation rates. The Pearson Correlation Coefficient calculated is presented in Table 2 . Table 2 The Pearson correlation coefficient for the link between students' attention levels during questions and answers and the class participation rates The analysis results presented in Table 2 suggest a moderate, positive correlation between the students' attention levels during class participation and the participation rates. This finding could be interpreted as increased attention levels in students leading to increased active participation. Conversly, it could also be argued that increased active participation leads to increased attention levels.
On the other hand, the regime distribution graph of the students' attention levels during class participation is presented in Graph 1:
Graph 1 Distribution between class participation and attention levels
The graph suggests that the students coded 1, 3, 5, and 9 had attention levels a little under the normal range described in the eSense metric. Taking into account the fact that the same students also participated in the class, this could be caused by excitement, as explained in the eSense metric.
DISCUSSION AND CONCLUSION
This research studied students' attention levels during class participation. In order to encourage participation, nine geography questions were put to the students and answers were received. The students' attention levels were examined when they answered the questions, in other words, when they participated in the class. Despite the low number of students, those with higher class participation rates were found to have higher-thanaverage attention levels throughout the class. The correlation analysis results also point to a significant positive link between the students' class participation and their attention levels. The research findings could therefore be presented as evidence corroborating the assumption in the literature that students participating in class have higher attention levels (Fidan, 1996; Schunk, 2008) . Steinert & Snell (1999) put forward that students participated effectively in interactive lessons that involving techniques such as asking a question, questioning, brainstorming, small group study, and rhetorical questions. For them, the use of interactive lecturing can promote active learning, heighten attention and motivation, and give feedback to the teacher and the student in the lecture process. At this point, we note that students' attention decreases at first when any question are asked to students (İnel, 2014; Sezer, İnel, Seçkin & Uluçınar, 2015) . The value of interactive lecturing rests on the premise that active participation and involvement are a prerequisite for learning beyond the recall of facts, and that students must be attentive and motivated in order for learning to occur. Knox (1986) pointed out that questioning the audience is probably one of the most frequently used interactive techniques. Questions can trigger students' interest, arouse attention, operate as an `ice breaker', and provide valuable feedback to the teacher and student alike. As discussed above, the act of asking a question has a moderator role enabling students to participate in class and enhancing students' attention in the learning process. Students increase their attention as well as participating in the lesson. Although the researchers have not encountered any study measuring quantitatively the relationship between students' attention and class participation in real classrooms, it is possible to say that the discussion based on relevant literature supports the findings revealed in this study.
Based on these findings, it could be proposed to create learning settings with more focus on teaching strategies, approaches, and methods that would enable students to participate more actively in the process of learning and teaching from the cognitive, affective, and behavioural aspects: in a process where students structure their knowledge and link their old knowledge with new and daily knowledge through active class participation, they will be more cognitively focused on the class. 
